BCH, an inhibitor of system L amino acid transporters, induces apoptosis in cancer cells.
L-Type amino acid transporter 1 (LAT1) is highly expressed in cancer cells to support their continuous growth and proliferation. We have examined the effect of 2-aminobicyclo-(2,2,1)-heptane-2-carboxylic acid (BCH), an inhibitor of system L amino acid transporters, and the mechanism by which BCH suppresses cell growth in cancer cells. The effect of BCH and the mechanism of BCH on cell growth suppression in cancer cells were examined using amino acid transport measurement, MTT assay, DNA fragmentation analysis, terminal deoxynucleotidyl transferase-mediated dUTP nick end labeling (TUNEL) assay and immunoblotting. BCH inhibited L-leucine transport in a concentration-dependent manner, and it inhibited cell growth in a time-dependent manner in KB human oral epidermoid carcinoma cells, Saos2 human osteogenic sarcoma cells and C6 rat glioma cells. The formation of a DNA ladder was observed, and the number of TUNEL-positive cells was increased with BCH treatment. Furthermore, the proteolytic processing of caspase-3 in KB and C6 cells and of caspase-7 in KB, Saos2 and C6 cells was increased by BCH treatment. These results suggest that the inhibition of LAT1 activity by BCH leads to apoptotic cancer cell death by inducing intracellular depletion of neutral amino acids necessary for cancer cell growth.